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n 
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VI 
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OPINION 



ional application No. 
PCT/FIOO/00280 



I. Basis of the opinion 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 
pages 

pages 

pages 



□ 



, as originally filed 

, filed with the demand 



□ 



, filed with the letter of 



the claims: 



pages 
pages 
pages 



, as originally filed 

, as amended (together with any statement) under article 19 
, , filed with the demand 



the drawings: 
pages 

pages 

pages 



, filed with the letter of 



, as originally filed 
, filed with the demand 



, filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
1 — 1 or55.3\ 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the written opinion was 
drawn on the basis of the sequence listing: 

| | contained in the international application in printed form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
— international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4. | | The amendments have resulted in the cancellation of: 

1 | the description, pages 
. I 1 the claims, Nos. 
| | the drawings, sheet/fig 

5 I I This opinion has been drawn as if (some of) the amendments had not been made, since they have been considered to go 
* 1 — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)). 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this opinion as "originally filed". 
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V. Reasoned statement under Rale 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) Claims 2-10 YES 

Claims _} NO 

Inventive step (IS) Claims YES 

Claims 1-1Q NO 

Industrial applicability (IA) Claims 1-1Q YES 

Claims NO 



2. Citations and explanations 

The claimed invention relates to a method and an arrangement 
for providing error-free data transmission. The same 



information is transmitted in parallel paths. At the receiving 
end the information received from the path introducing the 
fewest errors is conducted to an output cable. 



The international search has resulted in the following 
relevant documents : 

Dl: EP0696111 A2 

D2: "A New Synchronization Algorithm for Hitless Protection 
Switching" (Andreas Iselt 1999) 

Document Dl refers to a "hitless" path switching apparatus and 
method. 

Document D2 refers to synchronization when performing 
"hitless" path switching 

Claim 1 relates to a method where a "primary" transmission 
path is selected, a check sum is calculated and added to the 
data frames to be transmitted, the data is sent over parallel 
paths, correctable errors in the received data are corrected, 
an error sum for each transmission path is calculated, and the 
error sum of the selected transmission path is compared with 
the error sum of the other paths. When found necessary, the 
path selected for receiving is changed over to a path with a 
smaller error sum. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: V. 

In Dl, a "working" path is selected (abstract; column 2, line 
39-48) , a bit error check method is applied (column 2, line 
13-48; column 5, linel6-22; column 12, line 50-56), the data 
is sent over parallel paths (column 2, line 39-48), a bit 
error check and error correction is performed (column 2, 
line55 - column 3, line 1; column 12, line 48 - column . 13, 
line 1) , and when found necessary the path selected for 
receiving is changed over to a path with a smaller error sum 
(column 4, line 34 - column 5, line 15). This corresponds to 
the invention claimed in claim 1. Therefore, what is claimed 
in claim 1 is considered to lack novelty. 

Claim 3 relates to an "indoor" unit comprising a changeover 
device for receiving and changing a signal on the basis of an 
error sum obtained from an "outdoor" unit. Document Dl (figure 
3) shows the components included in the switching equipment. 
It is considered to be obvious for a person skilled in the art 
that these components could be grouped as suggested in claim 
3, and be placed wherever and called whatever is found 
suitable. Therefore, what is claimed in claim 3 is considered 
to lack an inventive step. 

Claim 6 relates to an "outdoor" unit comprising a transmitter, 
a receiver and means for calculating an error sum and 
outputting information about said sum. Even though Dl mainly 
refers to receiving equipment, it is considered to be obvious 
that the method described in Dl also includes a transmitter 
comprising all the technical features described in claim 6. 
Concerning the "outdoor" unit part, refer to the argumentation 
regarding claim 3 above. What is claimed in claim 6 is 
considered to lack an inventive step. 

Claim 8 refers to an arrangement for changing parallel signals 
in digital data transmission. The said arrangement comprises 
changeover devices, "indoor" and "outdoor" units for receiving 
and checking the data and correcting the errors. According to 
the argumentation concerning claim 1, 3 and 6, what is claimed 
in claim 8 is considered to lack an inventive step. 

Claim 2 and claim 9 relate to polynome modelling using "a 
polynome suitable for modelling". Polynome modelling is 
considered to be well known for a person skilled in the art. 
Therefore, what is claimed in claims 2 and 9 is considered to 
lack an inventive step. 
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Continuation of: V. 

Claims 5 and 7 refer to the invention constituting a part of a 
radio link in a mobile telecommunications system. This is 
considered to be an obvious possibility for at person skilled 
in the art. Therefore, what is claimed in claims 5 and 7 is 
considered to lack an inventive step. 

Claims 4 and 10 relates to multiplexers, clock signals, 
decoding blocks and buffers. All these technical features are 
considered to be design options, well known to a person 
skilled in the art, many of which are also shown in the 
documents mentioned above. Therefore what is claimed in claims 
4 and 10 is considered to lack an inventive step. 
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International application No. 


International filing date (day month year) 
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International Patent Classification (IPC) or national classification and IPC 7 
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I This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



2. This RHPORT consists of a total of 



sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e.. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



3. "ITiis report contains indications relating to the following items: 



I 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Basis of the report 
Priority 

Non-eslablislunenl of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 



Dale of submission of the demand 
31 . 10 .2000 


1 )ate of completion of this report 
20.06.2001 


Name and mailing address of the IPEA/SE 
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INTERNATIONAL PRE 



ARY EXAMINATION REPORT 



itional appliciilion No. 
PCT/FI00/00280 



I. Basis (if the report 



I . With regard to the elements oflhc international application:* 
| | the international application as originally filed 

the description: 
pages 1 — 9 
pages 
pages 



. as originally filed 



. filed with the demand 



. filed with the letter of 



the claims: 
pages 
pages 
pages 



. as originally filed 

. as amended (together with any statement) under article 1 9 

. filed with the demand 



Pages 11-13 



filetl with the letter of 21.05. 2001 



the drawings: 
pages 1-8 
pages 
pages 



. as originally filed 



filed with the demand 



. filed with the letter of 



I 1 the sequence listing part of the description: 
pages 
pages 
pages 



. as originally filed 



filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language Engl i sh which is: 

[ | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
the language of publication of the international application (under Rule 48.3(b)). 



I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
1 1 or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination w as carried out on the basis of the sequence listing: 

| | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4- I 1 Hie amendments have resulted in the cancellation of: 
1 1 the description, pages 

□ 



the claims. Nos. 



1 I the drawings, sheet/fig 



5 I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
* 1 ' beyond the disclosure as filed, as indicated in the Supplemental liox (Rule 70.2 (c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation wider Article 14 are referred to 
in this report as "originally filed " and are annexed to this report since thev do not contain amendments (Rules 70. 16 
and 70.17). . - 

** Any replacement sheet containing such amendments must he referred to under item I and annexed to this report. 
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""^^^ftional application No. 
PCT/FI00/00280 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



I . Statement 

Novelty (N) Claims 1-1Q YHS 

Claims NO 

Inventive step (IS) Claims YKS 

Claims 1-1Q NO 

Industrial applicability (LA) Claims 1-10 YHS 

Claims NO 



2. Citations and explanations (Rule 70.7) 

The claimed invention relates to a method and an arrangement 
for providing error-free data transmission. The same 



information is transmitted in parallel paths. At the receiving 
end the information received from the path introducing the 
fewest errors is conducted to an output cable. 

The international search has resulted in the following 
relevant documents : 

Dl: EP0696111 A2 

D2 : *A New Synchronization Algorithm for Hitless Protection 
Switching" (Andreas Iselt 1999) 

Document Dl refers to a *hitless" path switching apparatus and 
method . 

Document D2 refers to synchronization when performing 
^hitless" path switching 

Claim 1 relates to a method where a "primary" transmission 
path is selected, a check sum is calculated and added to the 
data frames to be transmitted, the data is sent over parallel 
paths, correctable errors in the received data are corrected, 
an error sum for each transmission path is calculated and the 
error sum of the selected transmission path is compared with 
the error sum of the other paths. When found necessary, the 
path selected for receiving is changed over to a path with a 
smaller error sum. In Dl, a ^working" path is selected 
(abstract; column 2, line 39-48), a bit error check method is 
applied (column 2, line 13-48; column 5, linel6-22; column 12, 
line 50-56), the data is sent over parallel paths (column 2, 
line 39-48), a bit error check and error correction is 
performed (column 2, line55 - column 3, line 1; column 12, 
line 48 - column 13, line 1) and when found necessary, the 
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Continuation of: Box V. 



1 (2) 



path selected for receiving is changed over to a path with a 
smaller error sum (column 4, line 34 - column 5, line 15) . 
The transmission in the examples in Dl and D2 is performed 
over a wire, and is not wireless as in the new claim 1 of 
2001-05-21. However, to change a channel in a cable for a 
radio channel is not in itself considered to involve an 
inventive step - the inventive concept is the same. 
In claim 1 of 2001-05-21, a clock signal is also mentioned, 
which is changed over after waiting for a sufficiently- 
accurate cophasal clock signal. This clock signal is 
considered to be a design detail in context of the invention. 
It is also considered to be a mere design option for a person 
skilled in the art. 

Therefore, what is claimed in claim 1 is considered to lack an 
inventive step. 

Claim 3 relates to an * indoor" unit comprising a changeover 
device for receiving and changing a signal on the basis of an 
error sum obtained from an * outdoor" unit. Document Dl (figure 
3) shows the components included in the switching equipment. 
It is considered to be obvious for a person skilled in the art 
that these components could be grouped as suggested in claim 
3, and be placed wherever and called whatever is found 
suitable. This, in combination with the argumentation 
concerning claim 1 regarding the radio link and clock signal 
aspect, concludes that what is claimed in claim 3 is 
considered to lack an inventive step. 

Claim 6 relates to an "outdoor" unit comprising a transmitter, 
a receiver and means for calculating an error sum and 
outputting information about said sum. Even though Dl mainly 
refers to receiving equipment, it is considered to be obvious 
that the method described in Dl also includes a transmitter 
comprising all the technical features described in claim 6. 
Concerning the ^outdoor" unit part, refer to the argumentation 
regarding claim 3 above. 

The transmission in the examples in Dl is performed over a 
wire, and is not wireless as in the new claim 6 of 2001-05-21. 
However, to change a channel in a cable for a radio channel is 
not in itself considered to involve an inventive step - the 
inventive concept is the same. 

Therefore, what is claimed in claim 6 is considered to lack an 
inventive step. 

Claim 8 refers to an arrangement for changing parallel signals 
in digital data transmission. The said arrangement comprises 
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changeover devices, * indoor" and ""outdoor" units for receiving 
and checking the data and correcting the errors. According to 
the argumentation concerning claims 1, 3 and 6, what is 
claimed in claim 8 is considered to lack an inventive step. 

Claim 2 and claim 9 relate to polynome modelling using * a 
polynome suitable for modelling" . Polynome modelling is 
considered to be well known to a person skilled in the art. 
Therefore, what is claimed in claims 2 and 9 is considered to 
lack an inventive step. 

Claims 5 and 7 refer to the invention constituting a part of a 
radio link in a mobile telecommunications system. It is 
already stated in the independent claims 3 and 6 that the 
context of the invention is a radio link. Therefore, claims 5 
and 7 add no new information and can be removed. Consequently, 
what is claimed in claims 5 and 7 is considered to lack an 
inventive step. 

Claims 4 and 10 relate to multiplexers, clock signals, 
decoding blocks and buffers. All these technical features are 
considered to be design options, well known to a person 
skilled in the art, many of which are also outlined in the 
aforementioned documents. Therefore what is claimed in claims 
4 and 10 is considered to lack an inventive step 

According to the argumentation above, what is claimed in 
claims 1-10 is found to be novel. The invention according to 
claims 1-10 is not considered to involve an inventive step. 
All that is claimed in claims 1-10 is considered to have 
industrial applicability . 
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1. A method for changing parallel signals in a digital data transmission, in which 
method the data flow to be transmitted is divided into several transmissions, 
characterised in that 

5 - there is selected a primary transmission path (21), 

- there is calculated a check sum for the data flow of the length of the processed 
section, and said check sum is added to the processed section of the data flow (22) 
in order to form a data frame to be transmitted, 

- in the transmission paths, there is carried out the transmission of the data frame 
10 (23), 

- correctable errors in the received data frames are corrected, and an error sum for 
each transmission paths is calculated, 

- the error sum of the selected transmission path is compared (25) with the other 
paths and when necessary, the transmission path selected as the one to be received 

15 is changed over (26) to a path with a smaller error sum, and 

- the information in the data flow of the processed section of the selected 
transmission path is conducted (27) to the output cable. 

2. A method according to claim 1, characterised in that the check sum is 
calculated by multiplying the data flow by a polynome suitable for modelling. 

20 3. An indoor unit (3 1, 37) for digital data transmission and for selecting the data 
flow for parallel signals in digital data transmission, characterised in that the 
indoor unit comprises at least a changeover device (38) for receiving and changing 
a propagation assured signal on the basis of an error sum obtained from an outdoor 
unit. 

25 4. An indoor unit according to claim 3, characterised in that the changeover 
devices comprise 

- a multiplexer (5 1) whereto the clock signals of the signal pairs to be received are 
conducted, and whereby the clock signal to be received is selected, 
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- data frame decoding blocks (52, 53) whereto both the clock signals and the data 
signals are conducted, and where said signals are formed into control signals and 
data signals decoded from the frames, 

- elastic buffer and control blocks (54, 55) whereto the control signals and data 
5 signals decoded from the frames are conducted, and whereto the selected clock 

signal to be received is conducted in order to synchronise the data, 

- a data signal multiplexer (56), whereto the data signals are conducted from the 
elastic buffer and control blocks (54, 55), and 

- a decoding block (57) whereto a data signal is conducted from the data signal 
10 multiplexer, and whereby the data signal multiplexer (56) is controlled. 

5. An indoor unit according to claim 3 or 4, characterised in that the indoor 
unit (31, 37) constitutes part of a radio link in a mobile telecommunications 
system. 

6. An outdoor unit (33, 36) for digital data transmission and for selecting the 
15 data flow for parallel signals in digital data transmission, characterised in that said 

outdoor unit comprises at least a transmitter for transmitting the signal to be 
changed and respectively a receiver for receiving said signal, and means (33A, 
3 6 A) for calculating the error sum of the received signal and further for outputting 
the information indicating said error sum. 

20 7. An outdoor unit according to claim 6, characterised in that the outdoor unit 
(33, 36) forms part of a radio link in a mobile telecommunications system. 

8. An arrangement for changing parallel signals in digital data transmission, said 
arrangement comprising a first indoor unit (3 1) for dividing the data flow, antennas 
(34, 35, 40, 41) for transmitting and receiving parallel clock signals and a second 
25 indoor unit (37) for selecting the data flow, characterised in that said arrangement 
also comprises 

- a first changeover device (32) in the first indoor unit (31) and a second 
changeover device (38) in the second indoor unit (37) for receiving the propagation 
assured data, and 

30 - a first (33) and second (36) outdoor unit provided with means (3 3 A, 36A) for 
processing by an algorithm that models the data to be transmitted and respectively 
checks the data to be received and corrects errors. 
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9. An arrangement according to claim 8, characterised in that the algorithm 
modelling the data is a polynome. 

10. An arrangement according to claim 8, characterised in that the changeover 
devices comprise 

- a multiplexer (51) whereto the clock signals of the signal pairs to be received are 
conducted and whereby the clock signal to be received is selected, 

- data frame decoding blocks (52, 53), whereto both the clock signals and the data 
signals are conducted, and where said signals are formed into control signals and 
data signals decoded from the frames, 

- elastic buffer and control blocks (54, 55), whereto the control signals and data 
signals decoded from the frames are conducted, and whereto also is conducted the 
selected clock signal to be received, in order to synchronise the data, 

- a data signal multiplexer (56) whereto the data signals are conducted form the 
elastic buffer and control blocks (54, 55), and 

- a decoding block (57) whereto a data signal is conducted from the data signal 
multiplexer and whereby the data signal multiplexer (56) is controlled. 
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Menetelma ja jarjestely digitaalisen tiedonsiirron rinnakkaisten signaalien 
vaihtamiseksi 



Keksinnon kohteena on menetelma ja jarjestely digitaalisen tiedonsiirron etenemis- 
5 varmennuksen rinnakkaisten signaalien vaihtamiseksi erityisesti radiolinkkien ete- 
nemisvarmennuksen toteuttamista varten. Signaalit kasittavat kello- ja datasignaale- 
ja. Keksinto soveltuu myos muihin siirtoyhteyksiin, esimerkiksi optista siirtotieta 
kayttaviin yhteyksiin. 

Tunnetaan digitaalisen radiolinkin tiedonsiirron laatuvaatimukset, joita asettaa mm. 

10 kansainvalinen tietoliikenneliitto (ITU, International Telecommunication Union). 
Laatuvaatimukset koskevat siirron varmuutta ja hairiottomyytta. Erityisesti on kyse 
kaytettavyydesta, virhesuhteesta ja vaihekohinasta. Naiden kriteerien tayttamiseen 
vaikuttavat laitteiden vikaantumiset, saatila ja signaalin kulkutien muuttuminen. 
Vaatimusten tayttamiseksi tarvitaan radiolinkin laite- ja etenemisvarmennus. Laite- 

15 varmennuksella saadaan varmempi kaytettavyys ja etenemisvarmennuksella saadaan 
seka pienempi virhesuhde, pienempi vaihekohina etta parempi kaytettavyys. 

Kuviossa 1 esitetaan lohkokaaviona etenemisvarmennuksen yksi kayttokohde. Ylei- 
nen kytkentainen pnhelinverkko (PSTN ? Public Switched Telephone Network) 11 
on kytketty johdoin matkaviestinliikenteen kytkentakeskukseen (MSC, Mobile Swit- 
20 ching Centre) 12. Koska kytkentakeskuksen 12 ja tukiasemien ohjaimen (BSC, Base 
Station Controller) 13 valinen radiolinkki on varmuudeltaan erittain tarkea, se yleen- 
sa varmennetaan. Ohjain 13 kytketaan edelleen radioyhteyksilla, jotka ovat myos 
varmennettavissa, tukiasemiin (BTS, Base Telecommxinication Station) 14, 16, 18 ja 
naiden antenneihin 15, 17, 19. 

25 Radiolinkkien etenemisvarmennus toteutetaan yhdella tai useammalla rinnakkaisella 
radioyhteydella. Talloin paaasiallisen radioyhteyden rinnalle rakennetaan yksi tai 
useampi toinen saman informaation kuljettava varmentava siirtotie. Siirtotiet ovat 
mieluiten erilaiset, jotta mahdolliset maastosta ja/tai saan vaihteluista aiheutuvat 
hairiot eivat kytkeytyisi molempiin samanaikaisesti. Siirtoteista valitaan radiolinkin 

30 vastaanottavalla asemalla signaaliltaan parempi olosuhteiden mukaan. Valintakri- 
teerina kaytetaan yleensa signaalin voimakkuutta, mutta myos vastaanotetun tiedon 
pariteetiii oikeellisuutta. Siirtotien vaihto suoritetaan erityisella vaihtolaitteella mah- 
dollisimman virheettomasti tasaamalla signaalien etenemisesta eri siirtoteilla aiheu- 
tuva seka staattinen etta dynaaminen vaihe-ero. 
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Tunnetaan myos yleinen digitaalisen tiedonsiirron varmentaminen etenemissuuntai- 
sella virheenkorjauksella (FEC, Forward Error Correction). Tietovirtaan lisataan 
virheenkorjauksen mahdollistavaa lisainformaatiota. 

Eras ongelma tunnetuissa laitteissa on, etta vaihdettaessa vastaanotettava siirtotie 
5 signaalin voimakkuuden vahenemisen perusteella ei huomioida monitie-etenemista 
tai virhepurskeita, jotka voivat aiheuttaa virheita signaaliin. 

Edelleen ongelmana tunnetuissa laitteissa on, etta vastaanotettavan siirtotien vaihtoa 
ei kyeta aina suorittamaan ennen tiedon virheellista vastaanottoa, silla kun virhe 
havaitaan, se on jo lapaissyt linkin. 

10 Edelleen ongelmana tunnetuissa virheenkorjausmenetelmissa on, etta virheita ei aina 
kyeta korjaamaan taysin. 

Keksinnon tarkoituksena on esittaa parempi varmennetun tiedonsiirtolinkin rinnak- 
kaisten siirtoyhteyksien vaihtomenetelma ja -laite. Keksinnon mukaisella tavalla 
vastaanotettava siirtotie vaihdetaan ennen virheiden lapaisya ja linkin tiedonvalitys 
15 sailyy virheettomana, mikali edes yksi siirtoteista valittaa tiedon virheettomana, 
vaikka toisessa aiheutuu virheita. Linkin virheettomyys sailyy myos silloin, kun vir- 
heeton tiedonsiirtotie muuttuu nopeasti virheelliseksi ja virheellinen tiedonsiirtotie 
virheettomaksi. 

Tama toteutetaan laskemalla siirtoteille yhteisen sisayksikon (IU, Indoor Unit) jal- 
20 keen rinnakkaisissa ulkoyksikoissa (OU, Outdoor Unit) virheenkorjauksen mahdol- 
listava korjattavan tarkasteluvalin tiedon tarkistussumma, tarkastamalla vastaanot- 
tavissa ulkoyksikoissa tiedon virheettomyys tai korjaamalla korjauskelpoiset virheet 
seka valitsemalla vastaanottavassa sisayksikossa ulkoyksikosta annetun virheetto- 
myytta esittavan hyvyysluvun perusteella virheettomampi siirtotie, mikali kaytettava 
25 yhteys aiheuttaa virheita. 

Keksinto koskee menetelmaa digitaalisen tiedonsiirron rinnakkaisten signaalien 
vaihtamiseksi, jossa menetelmassa siirrettava tietovirta jaetaan useaan lahetykseen. 
Keksinnon mukaisesti 

- valitaan ensisijainen siirtotie, 

30 - siirtoteilla lasketaan kasittelyosan pituisen tietovirran tarkistussumma ja lisataan 
tarkistussumma tietovirran kasittelyosan yhteyteen siirrettavan tietokehyksen muo- 
dostamiseksi, 
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- siirtoteilla suoritetaan tietokehyksen siirto, 

- vastaanotettujen tietokehysten korjauskelpoiset virheet korjataan ja lasketaan vir- 
heluku siirtoteilla, 

- siirtoteille yhteisena toiminteena verrataan valitun siirtotien virhelukua toisiin ja 
5 tarvittaessa vaihdetaan vastaanotettavaksi valittu siirtotie virheluvultaan pienem- 

paan, ja 

- johdetaan valittuna olevan siirtotien tietovuon kasittelyosan tieto antojohdolle. 

Keksinto koskee sisayksikkoa, joka on digitaalista tiedonsiirtoa ja digitaalisen tie- 
donsiirron rinnakkaisten signaalien tietovuon valintaa varten. Keksinnon mukaisesti 
10 sisayksikkoon kuuluu vaihtolaite signaalin vastaanottamiseksi ja vaihtamiseksi ulko- 
yksikolta saatavan virheluvun perusteella. 

Keksinto koskee ulkoyksikkoa, joka on digitaalista tiedonsiirtoa ja digitaalisen tie- 
donsiirron rinnakkaisten signaalien tietovuon valintaa varten. Keksinnon mukaisesti 
ulkoyksikkoon kuuluu siirrettavan signaalin lahettava lahetin seka vastaavasti sig- 
15 naalin vastaanottava vastaanotin ja vastaanotetun signaaliin virheluvun laskenta seka 
edelleen virheluvun osoittavan tiedon anto sisayksikolle. 

Keksinto koskee myos jarjestelya digitaalisen tiedonsiirron rinnakkaisten signaalien 
vaihtamiseksi, johon jarjestelyyn kuuluu ensimmainen sisayksikko, antennit mo- 
lempien rinnakkaisten signaalien lahettamista ja vastaanottamista varten ja toinen 
20 sisayksikko. Keksinnon mukaisesti siihen lisaksi kuuluu 

- ensimmainen vaihtolaite ensimmaisessa sisayksikossa ja toinen vaihtolaite toisessa 
sisayksikossa etenemisvarmennetun tiedon vastaanottoa varten, ja 

- molemmilla siirtoteilla ensimmainen ja toinen ulkoyksikko lahetettavan tiedon 
mallintavalla seka vastaavasti vastaanotettavan tiedon tarkastavalla ja virheenkor- 

25 jaavalla algoritmilla kasittelya varten. 

Keksinnon mukaisesti siirtotien vaihto suoritetaan aina kvm toiselta tielta vastaanote- 
taan parempi tietokehys. Vaihto suoritetaan taten kehyskohtaisesti vertaamalla kah- 
den tai useamman iinnakkaisen tietovuon virheiden maaraa. 

Vaihtolaite on toteutettavissa taysin sovelluskohtaisella integroidulla piirilla (ASIC, 
30 Application Specific Integrated Circuit). 
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Keksinnon edullisia suoritusmuotoja on esitetty epaitsenaisissa patenttivaatimuksis- 

sa. 

Seuraavassa keksintoa selostetaan yksityiskohtaisesti viittaamalla oheiseen piirus- 
tukseen, jossa 

kuvio 1 esittaa lohkokaaviota eraasta etenemisvarmennuksen kayttoymparistosta, 
kuvio 2 esittaa vuokaaviota eraasta keksinnon mukaisesta menetelmasta, 



kuvio 3 
kuvio 4 
kuvio 5 

kuvio 6 

kuvio 7 

15 kuvio 8 



esittaa lohkokaaviota eraasta keksinnon mukaisesta jarjestelysta, 

esittaa lohkokaaviota eraasta tunnetusta signaalin vaihtolaitteesta, 

esittaa lohkokaaviota eraasta vaihtolaitteesta, jossa kaytetaan keksinnon 
mukaista kellosignaalin kanavointilaitetta, 

esittaa lohkokaaviota eraasta keksinnon mukaisesta kellosignaalin kana- 
vointilaitteesta, 

esittaa lohkokaaviota eraasta toisesta keksinnon mukaisen jarjestelyn 
kellosignaalin kanavointilaitteesta, 

esittaa lohkokaaviota eraasta kolmaimesta keksinnon mukaisen jarjeste- 
lyn kellosignaalin kanavointilaitteesta, ja 



kuvio 9 esittaa erasta tietokehysta. 

Kuviota 1 on kasitelty edella tunnetun tekniikan osiossa. 

Kuviossa 2 esitetaan vuokaaviossa eraan keksinnon mukaisen menetelman toiminta- 
20 vaiheita. Siirrettava tietovirta jaetaan kahteen lahetykseen ja valitaan ensisijainen 
siirtotie eli oletustie 21. Molemmilla siirtoteilla lasketaan kasittelyosan pituisen tie- 
to virran tarkistussumma esimerkiksi kertomalla tietovirta mallintamiseen sopi valla 
polynomilla ja lisataan tarkistussumma tietovirran kasittelyosan yhteyteen 22. Alku- 
peraisen tietovirran kasittelyosa ja tarkistussumma yhdessa muodostavat siirrettavan 
25 tietoketiyksen. Kasittelyosa maarittaa virheenkorjausalgoritmilla kasiteltavan tieto- 
vuon yksittaisen osan, kuten kehyksen. Tasta osasta lasketaan edullisimmin tarkis- 
tusluku, joka mahdollistaa virheiden havaitsemisen ja pienten virheiden korjauksen 
vastaanotettaessa tietoa. Virheet havaitaan laskemalla vastaanotetusta tietovuon 
osasta samalla tavalla toinen tarkistusluku ja vertaamalla lukuja keskenaan. Sopivia 
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polynomeja ovat ainakin muutamat jakavat polynomit, joiden jakojaannosta kayte- 
taan tahan. 

Molemmilla siirtoteilla suoritetaan tietokehyksen siirto esimerkiksi radioyhteydella 
23. Siirtoon radioyhteydella kuuluu signaalin modulointi, lahetys, vastaanotto ja 
5 demodulointi seka suodatus. 

Vastaanotettujen tietokehysten korjauskelpoiset virheet eli mallinteen tarkkuuden 
rajoittama maara symboleja korjataan ja lasketaan virheluku, joka osoittaa edulli- 
simmin korjattujen virheiden lukumaaran 24. Tama suoritetaan molemmilla siirto- 
teilla. 

10 Siirtoteille yhteisena toiminteena verrataan 25 valitun siirtotien virhelukua toiseen ja 
tarvittaessa vaihdetaan 26 vastaanotettavaksi valittu siirtotie virheluvultaan ja/tai 
kellosignaalin vastaanoton lukitukseltaan parempaan. Lopuksi johdetaan 27 valittu- 
na olevan siirtotien tietovirran kasittelyosan tavut antojohdolle. 

Kuviossa 3 esitetaan lohkokaavio eraan etenemisvarmennusjarjestelyn oleellisista 
15 osista. Sisayksikko (IU, Indoor Unit) 31 kasittaa vaihtolaitteen (CD, Changeover 
Device) 32 etenemisvarmennetun tiedon vastaanottoa varten. Ensimmainen siirtotie 
kasittaa ulkoyksikon (OU, Outdoor Unit) OU1 33, antennit 34, 35 ja ulkoyksikon 
OU1 36. Siirtoteille yhteisena nahdaan oikealla sisayksikko IU 37 ja sen kasittama 
vaihtolaite CD 38. Toinen siirtotie kasittaa vastaavat laitteet 39, 40, 41, 42. Vasem- 
20 malta oikealle tapahtuvan siirron siirtotien valinta suoritetaan vaihtolaitteella 38 ja 
oikealta vasemmalle tapahtuvan siirron siirtotien valinta suoritetaan vaihtolaitteella 
32. Ulkoyksikot 33, 36, 39, 42 kasittavat valineet 33A, 36A, 39A, 42A kellosignaa- 
lin vastaanoton tahdistuksen tilan ja vastaanotettavan tiedon virheluvun osoittavan 
signaalin muodostamista ja antamista varten. 

25 Kuviossa 4 esitetaan eras tunnetun tekniikan mukainen vaihtolaite, jossa vaihdetaan 
kahden kellosignaalin CLK ja datasignaalin DATA paria. Katkoviivoilla 41 rajoite- 
tut osat on toteutettu sovelluskohtaisella digitaalisella integroidulla piirilla (ASIC, 
Application Specific Integrated Circuit) j a niihin kuuluvat seiu*aavat osat: ensimmai- 
sen signaaliparin CLKl, DATA1 vastaanottava joustava puskuri ELASTIC 

30 BUFFER 1, toisen signaaliparin CLK2, DATA2 vastaanottava joustava puskuri 
ELASTIC BUFFER 2, vertauskellosignaalin kanavointilaite REF MUX 44 seka kor- 
relaattori ja kanavointilaite CORR & MUX 47. Integroidun piirin ulkopuolella tarvi- 
taan ainakin analoginen alipaastosuodatin (LPF, Low Pass Filter) 45 ja janniteohjat- 
tu varahtelija (VCO, Voltage Controlled Oscillator) 46. Aktiivin puskurin 42 tai 43 
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kellosignaalin CLK2 yhden kellojakson ajan kuluttua hetkesta, jolloin kellosignaali- 
en CLK1, CLK2 valinen vaihe-eron polariteetti on vaihtunut Taten vaihe-ero on 
lohkon 65 annon nousuhetkella lahes olematon tai 180°. Jos signaalit ovat samassa 
vaiheessa, voidaan ne vaihtaa keskenaan lahes vaihesiirrotta pienen viiveen DL 66 
5 jalkeen. Kellosignaalien vaihtoa kanavointilaitteella 68 ohjataan vaihdon kriteerit 
tarkastavalla lohkolla 67, joka saa ottosignaaleinaan vaihtoa pyytavan ohjaussignaa- 
lin, kellosignaalien kuvion "11" osoittavan signaalin ja kellosignaalien vaiheen 
kaantymisen osoittavan viiveella DL viivastetyn signaalin. Naiden kriteerien perus- 
teella tiedetaan, etta signaalit ovat samassa vaiheessa eivatka 180° asteen vaihesiir- 
10 rossa. Viiveen DL tarkoitus on vannistaa, etta kellosignaalien vaihto suoritetaan 
kellosignaalien ollessa vaihtohetkella jarjestelman kannalta staattisessa tilassa eli 
tilassa yksi. Tama estaa hamojannitepiikin aiheutumisen. 

Kuviossa 7 esitetaan eras toinen keksinnon mukaiseen jarjestelyyn kuuluva kello- 
signaalin vaihtolaite, johon kuuluu kuvion 6 esittaman ratkaisun lisaksi vaihdon 
15 ajoittava toisen kellosignaalin CLK2 taajuuden nelinkertaistava analoginen vaihe- 
lukittu silmukka 71 (APLL ? Analog Phase-Locked Loop). Silmukan 71 anto johde- 
taan vaihdon kriteerit tarkastavalle lohkolle 67. Kuviossa 6 esitettya viivetta DL ei 
tassa tarvita APLL:n kayton ansiosta silla, vaihtotila on viivastettavissa kayttamalla 
taajuudeltaan nelinkertaistetun signaalin myohempaa vaihetta. 

20 Kellosignaalien kuvion "11" osoittava lohko 61 on toteutettavissa esimerkiksi AND- 
portilla. Kuvion "01" tai "10" osoittava lohko 65 on toteutettavissa esimerkiksi 
XOR-portilla. Kuvion "10" osoittava lohko 86 on toteutettavissa esimerkiksi invert- 
terilla ja AND-portilla. 

Kuviossa 8 esitetaan eras kolmas keksinnon mukainen kellosignaalin vaihtolaite, 
25 jossa signaalien valinen vaihe-ero todetaan enintaan viiveen DL suuruisen aikaeron 
vallitessa. Kellosignaalin CLK1 ollessa vahan kellosignaalia CLK2 edella valittyy 
D-kiikkujen 81, 82 antotiloiksi yksi, mutta vaihe-eron kuitenkin alittaessa viiveen 83 
DL ajan valittyy D-kiikkujen 84, 85 antotiloiksi nolla. Talloin signaalien katsotaan 
olevan riittavan tarkasti samassa vaiheessa ja vaiheilmaisin 86 saa ottoinaan D-kiik- 
30 kujen 82, 85 antosignaalit tiloissa yksi ja nolla seka antaa antonaan signaalin yksi. 
Analoginen vaihelukittu silmukka 71, vaihdon kriteerit tarkastava lohko 67 ja kana- 
vointilaite 68 toimivat muuten samoin kuin kuvioiden 6 ja 7 tapauksissa, mutta loh- 
ko 67 huomioi vain silmukan 71, vaiheilmaisimen 86 ja ohjaussignaalit. 

Toisiaan edella esitetyissa kuvioissa 6, 7 ja 8 vastaavat osat on merkitty samoilla 
35 viitenumeroilla asian selventamiseksi. 
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Kuviossa 9 esitetaan esimerkinomaisesti eraan tietokehyksen rakennetta. Tietokehys 
91 alkaa lukitusbittisarjalla A, jatkuu perakkaisilla data B / tarkistussumma C -pa- 
reilla ja paattyy lukitusbittisarjalla D. Lukitusbittisarjat A, D ovat edullisimmin sa- 
manlaisia ja niita kaytetaan kehykseen lukittumista varten purettaessa kehyksia. 

5 Tarkastellaan esimerkkina erasta keksinnon mukaista etenemisvarmennettua radio- 
linkkia, jossa virheenkorjausmenetelmana kaytetaan RS (63, 59) -algoritmia. 

Molemmilla siirtoteilla ulkoyksikoissa OU1, OU2 lasketaan tarkasteluvalin pituisen 
tietovirran tarkistussumma (check sum) kertomalla tarkasteltava tieto RS (63, 59) 
-primitiivipolynomilla. Tarkistussumma lisataan tarkasteltavan tiedon peraan. Tar- 
10 kasteluvali on tassa 354 bittia eli 59 tavua pitka, kun tavu on 6-bittinen. Tarkastelu- 
valin sisaltaman hyotytiedon ja tarkistussumman muodostaman tietokehyksen pituus 
on 378 bittia eli 63 tavua, josta tarkistussumman osuus on 4 tavua. 

Muodostetut tietokehykset siirretaan tassa kahta eri radiotieta, jotka ovat mahdolli- 
simman eri tavoin alttiita hairioille. Taten mahdolliset hairiot aiheuttavat virheita 
15 yleensa vain yhdelle siirtotielle kerrallaan. 

Vastaanotetut tietokehykset kasitellaan vastaanottavissa ulkoyksikoissa OU1, OU2 
jakamalla siirretty tietokehys generaattoripolynomilla, jolloin saadaan jakojaannos. 
Virheita paikantava algoritmi kayttaa jakojaannosta virheiden havaitsemiseen. Vir- 
heiden havaitsemisen lisaksi virheista kyetaan korjaamaan tassa tapauksessa kor- 
20 keintaan kaksi virheellista tavua. Korjattavien tavujen suurin maara on nostettavissa 
limityksella (interleave) kahdeksaan tavuun asti. Tavut korjataan ja lasketaan virhe- 
luku, joka osoittaa, kuinka monta virhetta vastaanotetussa tiedossa oli. Ulkoyksi- 
koissa OU1, OU2 muodostetaan tietokehys, joka sisaltaa korjatun hyotytiedon seka 
virheluvun. 

25 Sisayksikko RJ vastaanottaa molemmilta ulkoyksikoilta OU1, OU2 tietokehyksen ja 
vaihtolaite CD valitsee virheluvun perusteella parenunan siirtotien hyotytiedon joh- 
tamiseksi edelleen antojohdolle. 

Keksintoa voidaan kayttaa varsinkin plesiokronisen digitaalisen hierarkian (PDH, 
Plesiochronous Digital Hierarchy) mukaisten radio verkkoj en linkkien varmentami- 
30 seen. Talloin esimerkiksi GSM-verkon radiolinkkien taajuudet vaihtelevat valilla 7 - 
38 GHz, ja jopa 58 GHz on mahdollinen. Tallaisessa sovelluksessa hyotysignaali on 
plesiokronisen digitaalisen hierarkian (PDH, Plesiochronous Digital Hierarchy) da- 
tasignaali, jonka nopeus on yleensa 2 Mbit/s tai sen parillinen monikerta, mutta voi 
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olla myds ainakin 34 Mbit/s. Linkin pituus on sadasta metrista jopa useisiin kym- 
meniin kilometreihin asti. 

Signaalin aktiivilla tilalla tarkoitetaan tassa, etta signaalin kriteerit tayttyvat. Siis 
signaalin tila on tosi tai edullisesti yksi. Signaalien tilat voidaan myos kaantaa, jol- 
5 loin tilan "11" sijasta tarkkaillaan tilaa "00". Samalla tilalla tarkoitetaan kuitenkin 
tiloja "11" tai "Q0" ja eri tiloilla tiloja "01" tai "10". 

Sisa- ja ulkoyksikolla tarkoitetaan yksikon kuvaannollista asemaa jarjestelmassa, 
eika rajoiteta yksikon sijoittamista rakennuksen sisa- tai ulkotiloihin. 

Siirtoteita voi olla kaksi tai useampia. 

10 Keksintoa ei rajata pelkastaan edella esitettyja sovellutusesimerkkeja koskevaksi, 
vaan monet muunnokset ovat mahdollisia pysj^ttaessa patenttivaatimusten maaritte- 
leman keksinnollisen ajatuksen piirissa. 
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Patenttivaatimukset 

1. Menetelma digitaalisen tiedonsiirron rinnakkaisten signaalien vaihtamiseksi, 
jossa menetelmassa siirrettava tietovirta jaetaan useaan lahetykseen, tunnettu siita, 
etta 

5 - valitaan ensisijainen siirtotie (21), 

- lasketaan kasittelyosan pituisen tietovirran tarkistussumma ja lisataan tarkistus- 
summa tietovirran kasittelyosan yhteyteen (22) siirrettavan tietokehyksen muodos- 
tamiseksi, 

- siirtoteilla suoritetaan tietokehyksen siirto (23 ), 

10 - vastaanotettujen tietokehysten korjauskelpoiset virheet korjataan ja lasketaan vir- 
heluku kullekin siirtotielle, 

- verrataan (25) valitun siirtotien virhelukua toisiin ja tarvittaessa vaihdetaan (26) 
vastaanotettavaksi valittu siirtotie virheluvultaan pienempaan, ja 

- johdetaan (27) valittuna olevan siirtotien tietovuon kasittelyosan tieto antojohdolle. 

15 2. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta tarkistussum- 
ma lasketaan kertomalla tietovirta mallintamiseen sopivalla polynomilla. 

3. Sisayksikko (31, 37) digitaalista tiedonsiirtoa ja digitaalisen tiedonsiirron rin- 
nakkaisten signaalien tietovuon valintaa varten, tunnettu siita, etta sisayksikkoon 
kuuluu ainakin vaihtolaite (38) etenemisvarmennetun signaalin vastaanottamiseksi ja 

20 vaihtamiseksi ulkoyksikolta saatavan virheluvun perusteella. 

4. Patenttivaatimuksen 3 mukainen sisayksikko, tunnettu siita, etta vaihtolait- 
teisiin kuuluu 

- kanavointilaite (5 1), johon vastaanotettavien signaaliparien kellosignaalit johde- 
taan ja jolla valitaan vastaanotettava kellosignaali, 

25 - tietokehyksen purkulohkot (52, 53), joihin seka kellosignaalit etta datasignaalit 
johdetaan ja joissa signaaleista muodostetaan ohjaussignaalit seka kehyksista puretut 
datasignaalit, 
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- joustavien puskureiden ja ohjauksen lohkot (54, 55), joihin ohjaussignaalit seka 
kehyksista puretut datasignaalit johdetaan ja joihin myos johdetaan valittu vastaan- 
otettava kellosignaali tiedon ajoittamista varten, 

- datasignaalien kanavointilaite (56), johon johdetaan datasignaalit joustavien pus- 
5 kureiden ja ohjauksen lohkoista (54, 55), ja 

- purkulohko (57), johon johdetaan datasignaali datasignaalien kanavointilaitteelta ja 
jolla ohjataan datasignaalien kanavointilaitetta (56). 

5. Patenttivaatimuksen 3 mukainen sisayksikko, tunnettu siita, etta sisayksikko 
(3 1, 37) on matkaviestinliikenteen radiolinkin osa. 

10 6. Ulkoyksikko (33, 36) digitaalista tiedonsiirtoa ja digitaalisen tiedonsiirron rin- 
nakkaisten signaalien tietovuon valitsemista varten, tunnettu siita, etta ulkoyksik- 
koon kuuluu ainakin siirrettavan signaalin lahettava lahetin seka vastaavasti signaa- 
lin vastaanottava vastaanotin ja valineet (33 A, 36A) vastaanotetun signaalin virhelu- 
vun laskentaan seka edelleen virheluvun osoittavan tiedon antoon. 

15 7. Patenttivaatimuksen 6 mukainen ulkoyksikko, tunnettu siita, etta ulkoyksikko 
(33, 36) on matkaviestinliikenteen radiolinkin osa. 

8. Jarjestely digitaalisen tiedonsiirron rinnakkaisten signaalien vaihtamiseksi, 
johon jarjestelyyn kuuluu ensimmainen sisayksikko (31) tietovuon jakamista varten, 
antennit (34, 35, 40, 41) rinnakkaisten signaalien lahettamista ja vastaanottamista 

20 varten ja toinen sisayksikko (37) tietovuon valintaa varten, tunnettu siita, etta siihen 
lisaksi kuuluu 

- ensimmainen vaihtolaite (32) ensimmaisessa sisayksikossa (31) ja toinen vaihtolai- 
te (38) toisessa sisayksikossa (37) etenemisvarmennetun tiedon vastaanottoa varten, 
ja 

25 - ensimmainen (33) ja toinen (36) ulkoyksikko, joissa on valineet (33A, 36A) lahe- 
tettavan tiedon mallintavalla seka vastaavasti vastaanotettavan tiedon tarkastavalla ja 
virheenkorjaavalla algoritmilla kasittelya varten. 

9. Patenttivaatimuksen 8 mukainen jarjestely, tunnettu siita, etta tiedon mallinta- 
va algoritmi on kertova polynomi. 

30 10. Patenttivaatimuksen 8 mukainen jarjestely, tunnettu siita, etta vaihtolaitteisiin 
kuuluu 
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- kanavointilaite (51), johon vastaanotettavien signaaliparien kellosignaalit johde- 
taan ja jolla valitaan vastaanotettava kellosignaali, 

- tietokehyksen purkulohkot (52, 53), joihin seka kellosignaalit etta datasignaalit 
johdetaan ja joissa signaaleista muodostetaan ohjaussignaalit seka kehyksista puretut 
datasignaalit, 

- joustavien puskureiden ja ohjauksen lohkot (54, 55), joihin ohjaussignaalit seka 
kehyksista puretut datasignaalit johdetaan ja joihin my 6s johdetaan valittu vastaan- 
otettava kellosignaali tiedon ajoittamista varten, 

- datasignaalien kanavointilaite (56), johon johdetaan datasignaalit joustavien pus- 
kureiden ja ohjauksen lohkoista (54, 55), ja 



- purkulohko (57), johon johdetaan datasignaali datasignaalien kanavointilaitteelta ja 
jolla ohjataan datasignaalien kanavointilaitetta (56). 
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(57) Tiivistelma 

Keksinnon tarkoituksena on esittaa parempi varmennetun tiedonsiirtolinkin rinnak- 
kaisten siirtoyhteyksien vaihtomenetelma ja -laite. Keksinnon mukaisella tavalla 
vastaanotettava siirtotie vaihdetaan ennen virheiden lapaisya ja linkin tiedonvalitys 
sailyy virheettomana, mikali edes yksi siirtoteista valittaa tiedon virheettomana, 
vaikka muissa aiheutuu virheita. Linkin virheettomyys sailyy myos virheettoman ja 
virheellisen tiedonsiirtotien vaihtuessa akisti keskenaan. Tama toteutetaan laskemal- 
la siirtoteille yhteisen sisayksikon (IU, Indoor Unit) jalkeen rinnakkaisissa nlkoyksi- 
koissa (OU ? Outdoor Unit) virheenkorjauksen mahdollistava korjattavan tarkastelu- 
valin tiedon tarkistussumma, tarkastamalla vastaanottavissa ulkoyksikoissa tiedon 
virheettomyys tai korjaamalla korjauskelpoiset pienet virheet seka valitsemalla vas- 
taanottavassa sisayksikossa ulkoyksikosta annetun virheettomyytta esittavan hyvyys- 
luvun perusteella virheettomampi siirtotie, mikali esimerkiksi saaolot aiheuttavat 
virheita kaytettavalla yhteydella. 
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Method and arrangement for changing parallel signals in a digital data 
transmission 



The invention relates to a method and arrangement for changing parallel signals in 
5 the propagation assurance of digital data transmission, particularly for realising the 
propagation assurance of radio links. Said signals include clock and data signals. 
The invention is suited to other data transmission connections as well, for instance 
to connections using optical transmission paths. 

The quality requirements for a digital radio link are generally known; said 
10 requirements are set for example by the ITU, International Telecommunication 
Union. The quality requirements refer to the reliability and interference-free quality 
of the transmission. The most important features are availability, error ratio and 
phase noise. Among the factors that affect the fulfilment of said criteria are 
hardware malfunctions, weather and changes in the signal path. In order to fulfil 
15 the requirements, it is necessary to provide an equipment and propagation 
assurance for the radio link. By means of equipment assurance, there is obtained a 
more reliable usability, and by propagation assurance, there is obtained both a 
lower error ratio, a lower phase noise and better operational features. 

Figure 1 is a block diagram illustrating one target of propagation assurance. A 
20 public switched telephone network (PSTN) 11 is connected by wires to a mobile 
switching centre (MSC) 12. The security of the radio link between the switching 
centre 12 and the base station controller (BSC) 13 is extremely important, 
wherefore it is generally assured. The controller 13 is further connected, by radio 
connections which can also be assured, to base telecommunication stations (BTS) 
25 14, 16, 18 and to their antennas 15, 17, 19. 

The propagation assurance of radio links is realised by means of one or several 
parallel radio connections. Now in parallel with the major radio connection, there is 
constructed one or several other backup transmission paths that carry the same 
information. The transmission paths are preferably different, in order to prevent 
30 possible interference caused by the terrain and/or weather changes from affecting 
both paths at the same time. Among the transmission paths, there is selected the 
one that has, in the prevailing conditions, a better signal at the station receiving the 
radio link. The applied criterion for the selection is generally the signal strength, 
but also the correctness of the parity of the received information. The changing of 
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The invention relates to a method for changing parallel signals in digital data 
transmission over a radio link, in which method the data flow to be transmitted is 
divided into several transmissions. According to the invention 

- there is selected a primary transmission path, 

5 - in the transmission paths there is calculated a check sum for the data flow of the 
length of the processed section, and the check sum is added to the processed 
section of the data flow in order to form a data frame to be transmitted, 

- in the transmission paths, there is carried out the transmission of the data frame, 

- correctable errors of the received data frames are corrected, and the error sum in 
10 the transmission paths is calculated, 

- as an operation common to the transmission paths, the error sum of the selected 
transmission path is compared with the other paths and when necessary, the 
transmission path selected as the one to be received is changed over to a path with 
a smaller error sum, 

15 - a clock signal is changed over after waiting for a sufficiently accurately cophasal 
clock signals, and 

- the information of the data flow of the processed section of the selected 
transmission path is conducted to the output cable. 

The invention relates to an indoor unit designed for digital data transmission over a 
20 radio link and for the selection of the data flow of parallel signals in digital data 
transmission. According to the invention, the indoor unit comprises a changeover 
device for receiving and changing the signal on the basis of an error sum obtained 
from an outdoor unit, said changeover device being arranged to change clock 
signals after waiting for sufficiently accurately cophasal clock signals. 

25 The invention relates to an outdoor unit designed for digital data transmission over 
a radio link and for the selection of the data flow of parallel signals in digital data 
transmission. According to the invention, the outdoor unit comprises a transmitter 
for transmitting the signal to be transmitted and respectively a receiver for 
receiving the signal, as well as the calculation of the error sum of the received 

30 signal and further the outputting of the information indicating said error sum to the 
indoor unit. 



The invention also relates to an arrangement for changing parallel signals in digital 
data transmission over a radio link, said arrangement comprising a first indoor unit, 
antennas for transmitting and receiving both parallel signals and a second indoor 
unit. According to the invention, it also comprises 

5 - a first changeover device in the first indoor unit and a second changeover device 
in the second indoor unit for receiving the propagation assured data, said 
changeover devices being arranged to change clock signals after waiting for 
sufficiently accurately cophasal clock signals, and 

- in both transmission paths, a first and second outdoor unit for processing the data 
10 to be transmitted by a modelling algorithm and respectively for processing the data 
to be received by a checking and error-correcting algorithm. 

According to the invention, the changing of the transmission path is carried out 
always when a better data frame is received from the other path. Thus the changing 
is carried out frame by frame, by comparing the number of errors occurring in two 
15 or more parallel data flows. 

The changeover device can be fully realised by means of an application specific 
integrated circuit (ASIC). 

The preferred embodiments of the invention are set forth in the independent claims. 

The invention is described in more detail below, with reference to the 
20 accompanying drawings, where 

figure 1 is a block diagram illustrating a service environment of propagation 
assurance according to the invention, 

figure 2 is a flow diagram illustrating a method according to the invention, 

figure 3 is a block diagram illustrating an arrangement according to the 
25 invention, 

figure 4 is a block diagram illustrating a known signal changeover device, 

figure 5 is a block diagram illustrating a changeover device applying a clock 
signal multiplexer according to the invention, 
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figure 6 



is a block diagram illustrating a clock signal multiplexer according to 
the invention, 
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figure 7 is a block diagram illustrating another clock signal multiplexer in an 
arrangement according to the invention, and 

figure 8 is a block diagram illustrating a third clock signal multiplexer in an 
arrangement according to the invention, and 




Claims 

1 . A method for changing parallel signals in a digital data transmission over a 
radio link, in which method the data flow to be transmitted is divided into several 
transmissions, characterised in that 

5 - there is selected a primary transmission path (21), 

- there is calculated a check sum for the data flow of the length of the processed 
section, and said check sum is added to the processed section of the data flow (22) 
in order to form a data frame to be transmitted, 

- in the transmission paths, there is carried out the transmission of the data frame 
10 (23), 

- correctable errors in the received data frames are corrected, and an error sum for 
each transmission paths is calculated, 

- the error sum of the selected transmission path is compared (25) with the other 
paths and when necessary, the transmission path selected as the one to be received 

15 is changed over (26) to a path with a smaller error sum, 

- a clock signal is changed over after waiting for a sufficiently accurately cophasal 
clock signals, and 

- the information in the data flow of the processed section of the selected 
transmission path is conducted (27) to the output cable. 

20 2. A method according to claim 1, characterised in that the check sum is 
calculated by multiplying the data flow by a polynome suitable for modelling. 

3. An indoor unit (31, 37) for digital data transmission and for selecting the data 
flow for parallel signals in digital data transmission over a radio link, 
characterised in that the indoor unit comprises at least a changeover device (38) 
25 for receiving and changing a propagation assured signal on the basis of an error 
sum obtained from an outdoor unit, said changeover device being arranged to 
change clock signals after waiting for sufficiently accurately cophasal clock 
signals. 
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4. An indoor unit according to claim 3, characterised in that the changeover 
devices comprise 



12 

- a multiplexer (5 1) whereto the clock signals of the signal pairs to be received are 
conducted, and whereby the clock signal to be received is selected, 

- data frame decoding blocks (52, 53) whereto both the clock signals and the data 
signals are conducted, and where said signals are formed into control signals and 

5 data signals decoded from the frames, 

- elastic buffer and control blocks (54, 55) whereto the control signals and data 
signals decoded from the frames are conducted, and whereto the selected clock 
signal to be received is conducted in order to synchronise the data, 

- a data signal multiplexer (56), whereto the data signals are conducted from the 
10 elastic buffer and control blocks (54, 55), and 

- a decoding block (57) whereto a data signal is conducted from the data signal 
multiplexer, and whereby the data signal multiplexer (56) is controlled. 

5. An indoor unit according to claim 3 or 4, characterised in that the indoor 
unit (31, 37) constitutes part of a radio link in a mobile telecommunications system. 

15 6. An outdoor unit (33, 36) for digital data transmission over a radio link and for 
selecting the data flow for parallel signals in digital data transmission, 
characterised in that said outdoor unit comprises at least a transmitter for 
transmitting the signal to be changed and respectively a receiver for receiving said 
signal, and means (33A, 36A) for calculating the error sum of the received signal 

20 and further for outputting the information indicating said error sum. 

7. An outdoor unit according to claim 6, characterised in that the outdoor unit 
(33, 36) forms part of a radio link in a mobile telecommunications system. 

8. An arrangement for changing parallel signals in digital data transmission over 
a radio link, said arrangement comprising a first indoor unit (31) for dividing the 

25 data flow, antennas (34, 35, 40, 41) for transmitting and receiving parallel clock 
signals and a second indoor unit (37) for selecting the data flow, characterised in 
that said arrangement also comprises 

- a first changeover device (32) in the first indoor unit (31) and a second 
changeover device (38) in the second indoor unit (37) for receiving the propagation 
30 assured data, said changeover devices being arranged to change clock signals after 
waiting for sufficiently accurately cophasal clock signals, and 



